The paper discusses the status of the rural economy in Aus tralia, emphasizing that agriculture, and primary industry in general, have historically played a dominant role in national economic development and have occupied a prime position in general economic policy. In this context, rural develo� ment policy in Australia has consisted mainly of measures to expand agricultural production through a pattern of capital intensive technological change aimed at minimizing labor in puts and maximizing land-labor ratios. While leading to vety high levels of labor productivity, this approach has failed to prevent the wider rural economy from deteriorating in many communities. It has also been accompanied by a deteriora tion in the overall economic performance of the agriculture sector itself, despite continued improvements in certain po� ularly quoted agricultural indicators (such as gross physical production). The paper argues that Australia's rural policies and programs have not taken adequate account of structural changes in the national and international economy. It con cludes that improvements in the rural economy will require a new approach which includes: (1) the replacement of "growth in agricultural production • as the main focus of rural policy by a new paradigm concerned with "integrated rural development"; and (2) a new emphasis on technology policy as a tool for ensuring that the pattern of technological prac tice in agriculture and other rural industries is developed to fit properly the underlying economic conditions.
Introduction
The particular combination of demographic, economic, geographi cal, and social features which typify Australia makes the country an interesting case for comparative studies of rural economic develop ment. While exhibiting the institutional, demographic, and social pat terns typical of O.E.C.D. countries (the "developed" or "industrialized" nations), -Australia has an economic structure and history similar in some respects to countries outside the O.E.C.D. group. Its economy re tains a relatively heavy emphasis on primary industries (agriculture and resource extraction), and it is not located at the "center" in the center/ periphery patterns of international investment and trade. 1 In this respect it is not alone. Several smaller middle-and high-income coun tries are in a similar situation: New Zealand, Eire, Israel, Greece, and Finland are poss ible candidates for this category. The economies of peripheral regions in Canada, or Scotland and Wales in the United Kingdom, have similarities to this group.
Despite the similarities of these "middle" economies, there is con siderable variety in their economic conditions, as there also is between the "middle" economies and other economies. It follows, therefore, that each country or region should develop unique economic development policies to match its special conditions in any particular period. This is a commonsense principle, but deserves special attention in view of the tendency among some commentators to categorize nations simplistic ally as either "developed" or "underdeveloped." Despite appealing to common sense, the principle of developing unique economic develop ment policies to match the special conditions of each region during a given period is frequently not applied in practice. Problems now con fronting Australia's rural economy have arisen, it is suggested here, from a failure to apply this principle in national and state econom ic policy.
Primary production, and agricultural production in particular, have been at the center of the economic development policies of Australia. Most policies for rural development, at both the federal and state level, have been based upon the premise that the best way to develop rural communities is by assisting the agriculture sector. This policy empha sis was relatively effective while the agriculture sector was buoyant and expansionist, while Australia held a more obvious comparative advan tage in certain primary commodities, and while the real international market price of such commodities (such as wheat, beef, and sugar) remained high. 2 The declining fortunes of the agriculture sector in recent years, however, combined with long-term modernization of agricultural prac tice, have led to economic decline in many rural communities and to a search for new approaches to policy for rural development. This paper explores the transformation of Australia's rural economy. The conclu sions point to some critical choices facing Australian policy-makers in rural development, and question the wisdom of continuing with tradi tional agricultural policies as the main thrust of rural policy.
General Features of Australia's Economy
Australia is well endowed with natural resources and land but is sparsely populated, with an average densitr, of about two people per km 2 . The land mass (about 7.7 million km ) is almost as large as that of the United States, yet Australia's population is not much more than 16 million people. Despite the importance of primary industries to the economy, less than 15 percent of the population lives in rural areas, and about two-thirds live in the eight capital cities. 3 In contrast to the popular "outback" image of Australians, the population is actually highly urbanized.
The annual value of exports in 1984-85 reached just over A$30 bil lion, 4 about three-quarters of which was accounted for by primary pro ducts. The major customers were Japan ($8.1 billion), the E.E.C. ($3.9 billion), and the U.S.A. ($3.6 billion) respectively. The total value of imports during the same year was also just over $30 billion, accounted for almost entirely by manufactured and high-value-added products. The major suppliers were the U.S.A. ($6.8 billion), Japan ($6.6 billion), and the E.E.C. ($6.3 billion). 5
While the export of agricultural commodities remains important for Australian trade, there are reasons for reconsidering the role of agricul ture within economic policy. The chief reason, as informed by the statistics presented below, is that during the last three decades the Australian economy has undergone considerable structural change, altering the role of agriculture in the economy. Tables 1 to 3 summarize these structural changes: the agricultural sector has declined significantly, relative to manufacturing and ser vices, in terms of share of output and employment. Thus, while Aus tralia's economy is still popularly viewed as being driven by primary industry, the contribution of manufacturing to Gross Domestic Product is now about five times larger than that of the rural sector and three times larger than that" of mining; and while mining makes a much greater contribution to GDP than agriculture, its relative contribution to total employment is significantly less. Primary products continue to dominate the country's trade, and are crucial to support the imports of technology and manufactured goods used throughout the economy. 6
The role of primary exports as the dominant sources of foreign ex change for Australia has reinforced the cardinal position primary indus try has maintained in Australian economic development policies. Such a policy focus has also been justified on the grounds that Australia holds an international comparative advantage in primary production. During the late 1980s, the manufacturing sector gained increasing attention _ from policy-makers as a source of export income, but tends to be treated mainly as an adjunct to the primary industries, with the "comparative advantage" argument being invoked to justify this. 7
Australia's Agricultural Sector
In keeping with the country's low population density, large land mass, and industrialized economy, Australia's agriculture is highly capital-intensive and tends to emphasize broad-acre farming techniques. The relatively arid climate and light soils over much of the continent have led to the development of special expertise among Aus tralian farmers in dry-land farming techniques, and livestock produc tion is based almost entirely upon rangeland grazing rather than feed lot systems. Australian agriculture tends towards extensive rather than intensive production methods. In 1986 there were about 174,000 agri cultural or pastoral properties, covering about 486 million hectares, or 63 percent of the total land area; only about 1 0 percent of this land was used for intensive production. 8 1947 1954 1961 1966 1971 1976 1981 Notes: Charts 1 and 2 indicate the distribution of agricultural activity in 1984· 85 over commodity categories (measured by the gross value of pro duction in each category, in Australian dollars). Over half of the output is accounted for by crop production. "livestock products, • accounting for just under one quarter of the value of production, include woo l and dairy products. "livestock slaughterings and other disposables," con· tributing about the same value-added as "livestock products," consists mostly of beef, veal, lamb, and poultry meat (over half of the beef and veal is exported, mostly to the United States and Japan).
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Wheat and barley alone, as indicated in Chart 2, account for over half the value of crop production. About 80 percent of the wheat crop is exported, making the fortunes of the agricultural sector highly exposed to fluctuations in international market prices. Most of the other crops are produced for local consumption. Wool (about 97 percent of which is exported) normally represents about 9 percent of Australia's export income. Rising international market prices for wool have recently stimulated a switch in the use of land normally devoted to wheat crops to sheep-grazing for wool production. 1 0 This has im proved the income of the farm sector, but also reflects the continued dependency of the farm sector on fluctuations in international commodity prices.
Charts 1 and 2 reveal that Australia's rural output is highly con centrated in a relatively small range of products, and highly dependent upon the international market for rural commodities.
The labor productivity of Australian agriculture, at 256.2 WUjmale worker/year in 1980 (one WU is equivalent to one metric ton of wheat) is very high. It is only marginally lower than that of the United States, which is the highest in the world (285.1 WU /male worker/ In view of such facts, agriculture is almost universally acclaimed in Australia, in both popular and official opinion, as being highly efficient. The Federal Minister for Primary Industries (responsible for agriculture), for example, recently stated: 13
Primary industries will continue to be crucial to our eco nomic well-being as a source of employment, exports, and wealth. Despite the decline in their terms of trade, intensi fied international competition, and increasing protection ism in key overseas markets, these industries have demon strated a capacity to maintain productivity increases and remain internationally competitive.
In keeping with this perspective, the Australian government has objected strongly in international fora to agricultural export subsidies by other nations, in the belief that, if international agricultural trade were freer, Australia would stand to gain (due to its high efficiency in agri-cultural production). 1 4 Productivity trends within the Australian rural sector will now be examined. Despite declining terms of trade and a decline in the size of the rural labor force, the increase in physical output of Australian agricul ture has not declined. Over the three decades to the mid-1 980s, the vol ume of production increased by over 150 percent; and during the last decade it increased at an average rate of about 2 percent per year. 1 5 The fact that physical production increases have successfully been main tained for most of the history of Australian agriculture is one reason why both the state and federal governments continue to hold agricul tural policy as the center piece of rural policy.
On closer examination, however, it appears that much of the confi dence placed by policy-makers in traditional rural policy is supported by selectivity in the reporting and analysis of data. Most of the perform ance data reported in public debates and official statements in Aus tralia about the rural sector tend to be limited in scope, concentrating on physical production trends rather than economic productivity. When productivity is discussed, attention is almost exclusively focussed on labor productivity alone, rather than financial or total productivity.
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Some less -frequently cited data provide a more comprehensive picture.
Longitudinal data taking the cost side of Australian agriculture into account are summarized in Table 4 , which covers the period from 1953-54 to 1985-86. A changing impression of Australian agricultural performance emerges as one progresses from left to right across the table. The more the production figures are discounted to take into account operating costs and inflation, the less grounds there are for a sanguine view of the status quo.
Over the three-and-a-half decades covered by Table 4 , the gross annual value of rural production increased from $2, 182m to $15,1 OOm, an increase of almost seven-fold (an average increase per year of just over 6 percent). If production costs are taken into account, however, and the net figures are examined rather than the gross figures, then the increase in the value of rural production over the period ($1,047m to $3,250m) achieves only a three-fold increase (an average increase per year of about 3.5 percent). Additionally, gross farm product in con stant dollars has not even doubled over the twenty-five years to 1985-86 (an average increase per year of about 2.3 percent). This situation is reflected in the terms of trade for farmers, which are the changes over time in the ratio of prices-received to prices-paid by farmers. As indica ted in Table 4 , the index of this ratio has changed from 191 to 77 over the 35 years to 1985-86 (a decline of almost 3 percent per year). 1 7 Chart 3, derived from the data in Table 4 , reveals the net performance of the sector over time. Net constant value of l'\lral production Gross physiCal outplll (Aus.Sm) (10,000 WU!year) Source: Calculated from Table 4 . The index of total productivity was derived by calcu lating the ratio of net constant value of rural production (multiplied by 1 0,000 for ease of graphical presentation); it is thus a standardized measure of the relative real economic efficiency of agriculture each year. The figures for gross physical output are derived from The net constant value of rural production in Australia (gross produc tion figures discounted by both production costs and inflation), while fluctuating somewhat, is shown in Chart 3 to have increased by the mid-1980s to only marginally above its magnitude of the mid-1950s (although record peaks were achieved during the 1970s). 1 8 Over the same period, the index of volume of agricultural production virtually doubled (and had more than doubled during the peak production year of 1978-79). 1 9 The most striking general trend revealed in Chart 3, how ever, is that (notwithstanding seasonal fluctuations) the total producti vity of Australian agriculture has actually declined during the last few decades as physical production volume has increased.
The irony of these figures is that even though policy-makers and agri cultural officials may refer to and acknowledge the declining terms of trade, they appear to have failed to take much notice that the unit cost of production in the Australian farming sector has been increasing in rea/ terms. In other words, real productivity has actually been decreas ing, while the rhetoric of the policy process has conveyed the impres sion that it has been increasing. Remarkably, this contradiction has largely escaped criticism by commentators on Australian rural affairs.
This irony probably arises because the term "productivity" is common ly used as an abbreviation for "labor productivity''; very rarely are other forms of productivity explicitly analyzed (e.g., capital productivity, ener gy productivity, information productivity) in agricultural com-mentaries. Over the same thirty-five-year period considered in Table 4 , the num ber of rural establishments in Australia fell by about 30,000, from over two hundred thousand at the beginning of the period, while the total rural labor force fell to about three-quarters of its 1951-54 level of almost half a million. 20 If labor productivity is the only productivity measure that is used, then these trends can only be interpreted as improvements. The above figures, in contrast, present a different pic ture: while total physical production, labor productivity, physical production-per-establishment, and both the gross and net values of rural production (in current prices) have been increasing, the real net value of production has not improved significantly, and total productiv ity and the terms of trade fo r fa rmers have been declining.
Although the declining productivity of Australian agriculture has received-little attention, some of the symptoms of this decline (e.g., hardship for farming families) have been widely discussed. The policy makers' failure to openly address the productivity issue, as portrayed here, would appear to arise, not from the lack of evidence, but from the prevalence of a mental outlook which discourages an adequate assessment of the evidence. Two sources of evidence which have received attention, for example, and which should have alerted com mentators to the underlying structural changes at work, are the growth of indebtedness and financial insolvency. Table 5 summarizes changes in the indebtedness of Australia's rural sector over the two decades leading up to the early 1980s. The table reveals that total institutional indebtedness almost quadrupled over the period, amounting to an average annual increase in indebtedness of al most 18 percent. Indebtedness has been increasing at a much higher rate than has inflation. Total institutional indebtedness had increased to about $5.9 billion by mid-1984 and has increased substantially since then. 21
Most Australian farmers have a high level of equity in their properties, but there is a significant group with relatively low equity. With increases in interest rates and significant declines in nominal land values during the last couple of years, particularly in Western Australia, there are sig nificant numbers of farming establishments experiencing serious finan cial difficulties. 22 A farm was defined by the Australian Bureau of Agri cultural Economics as being at risk (in 1984-85) if it had a negative cash margin and an equity level of less than 70 percent. 23 Table 6 indicates the extent of farms-at-risk across the country prior to 1986. It is interest ing to observe that the sectors with the highest proportion of farms-at risk, the dairy industry and horticulture, are also those which are the least export-oriented. This suggests that .there are forces within the Australian agriculture sector at work here; international factors, while no doubt important influences, are not adequate explanations for the troubles now faced by the rural economy.
International Context of Australian Agriculture
Two possible explanations for the critical situation now facing Aus tralian agriculture are explored below. The first, and the one most wide ly cited, is the less favorable international environment. This unfavora ble environment is linked to: fluctuations and long-term declines in real commodity prices; increased number of countries competing as agricul tural export nations; oversupply of some commodities in the interna tional market; and agricultural protectionism and export subsidies (espe cially by the European Economic Community and the United States). The second, presented here, is the particular pattern of technological change which has been followed in the Australian agricultural industry. Ironically, the latter (which will be argued below as contributing to de clining productivity) is normally seen as a mitigating factor against the former. This is illustrated by another recent statement from the Federal Minister for Primary lndustry: 24 Notes: Berkeley Planning journal ill! � WA las. Before analyzing these contrasting views, the international context of the problem will be examined more closely.
Sheep-only
It may be argued that the broad post-World War II pattern of move ments in the agricultural products markets has been characterized by: (a) rises in absolute output, but with a decline in the relative share of agriculture in national output, employment, and investment; (b) a decline in agriculture's share of international trade, but still with some absolute growth; (c) a fall in the price of agricultural products relative to the prices of manufactures and services; and (d) considerable vola tility in agricultural prices and quantities when compared with manu factures and services. 25 Table 7 compares international agricultural production levels during the first half of the 1980s. All of the countries (or country categories), with the exception of Japan, have experienced growth in total produc tion, with the world growth rate (compound growth rate from 1975 to 1984) averaging about 2 percent per year. The fastest growth in produc tion has occurred in China (5.7 percent per year), followed by South East Asia (4.3 percent per year) and South and Central America (2.7 percent per year). The .fastest growth among the industrialized nations has been achieved by Canada (2.5 percent per year). Australia's total agricultural production has increased at an average rate of about 2 percent per year over the last decade. 26
Thus, from the point of view of rates of increase in gross production, Australia has achieved about average performance by international stan dards, but has lagged significantly behind the leaders in all three eco nomic categories ("developed, • "developing, • and "centrally planned").
There has been growth in agricultural protectionism outside of Australia in recent years, with the biggest impact emanating from the European Economic Community and the United States. The Australian Bureau of Agricultural Economics has estimated that in recent years the EEC's Common Agricultural Policy has depressed world agricultural commodity prices by an average of about 16 percent per year, and that during the first half of the 1980s the Policy could have cost the Australian economy about $1 billion per year. 27 It is reasonable to conclude that growth of total world agricultural production, in the context of protectionist policies, has indeed created greater international competition for Australian producers, leading to reductions in income for many agricultural enterprises. Does this mean that domestic factors may be ignored? The federal government has acknowledged that increased interest, fuel, and fertilizer costs, when combined with the international factors, have contributed to declining income for many operators in Australia's rural sector (these matters are widely discussed by the rural lobby). 28 Nevertheless, the relationship between these costs and the pattern of technological practice followed by domestic producers has not generally been explored.
Technology and Productivity in Australian Agriculture
It is difficult to obtain objective information on trends in technology and the rural sector in Australia. No statistics dealing explicitly with this topic are published by the Australian Bureau of Statistics, and agri cultural economists in Australia appear to have been reticent to ana lyze the field. Methodologically, the analysis of technological change presents difficulties, as there is a lack of a readily available data series. Nevertheless, some interesting research has been conducted.
The best available empirical work on the subject has been conduc ted by Roy Powell of the University of New England. 29 Powell attemp ted an aggregate analysis of technological change and the rural sector in Australia over the five decades to 1970. He encountered obstacles due to the paucity of inputfoutput data for the rural sector and, there fore, the bulk of his work was directed towards improving the available data rather than providing a definitive analysis of technological change per se. Notwithstanding the obstacles, he produced an index of tech nological change in Australian agriculture from 1920-21 to 1969-70. There are some theoretical reasons why these figures ought to be treated with caution 30 but, because they represent the best work currently available, they will be examined briefly here. Salient results from Powell's work are summarized in Table 8 .
In short, Powell's work reveals a link between technological change and changes in labor .productivity. Table 8 indicates that increases in technological change in Australian agriculture over the half-century to 1970 have been associated with increases in labor productivi�y-31 His work reveals the main features of the period to be as follows: 3
• 1920s: The performance of the rural sector was very poor. Labor productivity fell, despite a significant increase in the capital-labor ratio, and technological change was negative.
• 1930s: There was a rapid improvement in performance without any significant increase in capital input.
• 1940s: The period achieved little more than "standing still" overall, but the decade was dominated by the mid-1940s drought. • 1950s: This was a period of steady development during which the foundation was built for vastly improved performance in the 1960s.
• 1960s: The best performance of any of the five decades was achieved.
Powell's basis for judging a decade to have been one of high per formance was the achievement of high levels in the output-labor ratio (labor productivity), the capital-labor ratio (degree of capital intensity), and the index of technological change.
Within Powell's model, technological change is, in essence, inferred from any output increase that cannot be explained by increases in capi tal and labor inputs. 33 This amounts to a rather "catch-all" definition of technological change. The figures are aggregate figures only, and it is not possible to identify exactly what within technological change has led to improved output performance when it has occurred. Powell's work does demonstrate how important it is, however, to distinguish between capital investment and technological change. His research reveals that one should not assume that increasing capital investment in agriculture will automatically lead to improved performance. This contrasts with the tendency among agricultural policy-makers in Australia to treat increasing capital intensity as equivalent to increasing technology based productivity. 34
In addition to revealing a general positive relationship between labor productivity and the index of technological change (as defined by Powell, following Solow), Powell's work reveals that the rate of techno logical change has fluctuated considerably this century. to 1970, but revealed a general upward trend, commencing during the late 1940s at the lower level of just over one half, and rising by the late 1960s to fluctuate around the higher level of about three quarters. While technology includes much more than plant and machinery, we may nevertheless draw evidence from this that the technological com ponent of fixed capital expenditure in Australian farms has been increasing. Given that the capital intensity of Australian farming has, on the whole, been increasing, we may conclude that Australian farm ing has become more "technology intensive" in recent decades.
Technological change, defined by Powell, includes both changes in "technological intensity" (Chart 4) and changes in the type (or mix) of technology in use (Table 8) . Building upon Powell's work, it is possible to conclude further that the reductions in productivity (discussed earlier in this paper) have occurred concurrently with technological "advance," rather than due to any lack of technological advance.
It is suggested here that this departure from conventional wisdom about the connection between technological change and productivity has arisen because of the particular pattern of technological change in question; i.e., because of the history of technology choice in the Australian agriculture sector. This suggestion may be explored further by making some international comparisons of trends in agricultural productivity.
International Comparisons of Productivity
One of the best sources of empirical information on comparative international agricultural productivity is the work of agricultural econo mists Hayami and Ruttan, who have conducted longitudinal studies of forty-four countries over the two decades from 1960 to 1980. 37 Table  9 was derived from their published work and compares labor producti vity, land productivity, and the land-labor ratio between Australia and several major country categories: "less developed countries" (per cap ita GNP below US$1,500 in 1980), "middle-stage countries" (per capita GNP between US$1,500 and US$6,000 in 1980), and "developed countries" (per capita GNP higher than US$6,000 in 1980). The "devel oped countries" are divided into two sub-categories: "new-continent countries" (Australia, Canada, New Zealand, United States) and "other" (Europe and japan). Table 9 confirms that by international standards Australian agricul ture has very high labor productivity. At the beginning and end of the two decades covered by the table, Australia's labor productivity was higher than the averages for both the developed countries and the "new-continent" developed countries. In contrast, Australia's land productivity is revealed to be exceedingly low relative to all country Data for each country group shown in parentheses are comparisons with the average for developed countries (set equal to 1 00).
DC:
New continent countries: Australia, Canada, New Zealand, United States. Other. Austria, Belgium, Denmark, Finland, France, Germany, Italy, Japan, Neth erlands, N01way, Sweden, Switzerland, United Kingdom. MC: Argentina, Brazil, Chile, Mexico, Greece, Israel, Ireland, libya, Portugal, South Africa, Spain, Surinam, Taiwan, Venezuela, Yugoslavia. LDC: Bangladesh, Colombia, Egypt, India, Mauritius, Pakistan, Paraguay, Peru, Philip pines, Sri lanka, Syria, Turkey. Y = total qutput (i.e., physical production); L = labor; A = land area; and WU = wheat unit (one WU is equivalent to one metric ton of wheat).
Source: Compiled from Table 5 -1 (p. 120) and Table 5 groups. In 1960, Australia's land productivity was only 4 percent of the average for developed countries, 19 percent of the average for new continent developed countries, and 9 percent of the average for less developed countries; and during the twenty years to 1980 there was no significant change in these ratios.
The extremes in labor and land productivity exhibited by Australia, relative to other countries, are partly explained by the demands of a large land mass, low population, and the consequent large size of farms. As indicated in Table 9 , during 1960 the land,Jabor ratio of Aus tralian agriculture was over 60 times as high as the average for devel oped countries in general, about 130 times the average for Europe and japan in particular, and almost 260 times the average for less devel oped countries. Despite its immense proportions in 1960, the absolute size of Australia's land-labor ratio increa5ed another 67 percent by 1980. The land-labor ratios of developed countries in general also increased during this period, reducing Australia's ratio to about fifty times that of the developed country average and 100 times the ratio for Europe and japan. The average land-labor ratio for the less devel oped countries during this period fell marginally, however, to about 0.002 percent of the equivalent ratio for Australia and 11 percent of the average for the developed countries.
The extremely high land-labor ratio in Australian agriculture may be interpreted, of course, as a reflection of the geoclimatic conditions in the continent. Certain patterns of land-use are more appropriate to the environment (and historical circumstances) than others. It is important to realize that the high ratio also reflects a particular pattern of techno logical practice. 38 Furthermore, it is appropriate to question whether the pattern of technological practice so reflected is determined only by the geoclimatic conditions, or whether alternative patterns might also have been feasible had different criteria and attitudes concerning tech nology choice been embraced by agricultural operators and policy makers. 39 Chart 5 provides some clues to how these questions might be answered.
Chart 5 shows differences in the agricultural development patterns followed by Australia and major country groups throughout the 1960s and 1970s. Each agricultural development pattern, in turn, reflects a particular pattern of technological practice. The chart was produced by plotting the movements over time in physical labor productivity, physical land productivity, and land-labor ratios for each country or country group in Table 9 . Three distinct development patterns may be observed. 40 The first, represented by the developed countries group as a whole, takes the form of simultaneously emphasizing increases in labor Source: Calculated from Table 9 .
productivity and the land-labor ratio. 41 This group exhibited the lowest proportional increase in land productivity. However, the average land productivity of the group did increase during the period (by 49 percent) despite already being the highest by a large margin. This development pattern is thus characterized by a pattern of technological change biased towards the substitution of labor by material inputs (especially machinery and energy).
The second development pattern, represented by the less developed countries, takes the form of primarily emphasizing increases in land productivity, followed by some increases in labor productivity. As can be seen in Chart 5, the less developed countries achieved increases in both forms of productivity while actually reducing the land-labor ratio. The increase in land productivity (55 percent) was slightly greater than that of the developed country group (49 percent). This development pattern is thus characterized by a pattern of technological change biased to wards the substitution of both labor and material inputs (predominant ly chemical and/or biological) for land. The increase in land productivity achieved through that particular form of technological change was suffi cient to avoid the potential reductions in labor productivity which, by some orthodox points of view, would be likely to follow from substitut ing labo r for land.
The third development pattern, represented by the middle-stage countries, takes the form of simultaneously emphasizing increases in labor productivity and land productivity, but with most emphasis direc-ted towards labor productivity. With the exception of exhibiting slight ly higher rates of increase in labor productivity and slightly lower rates of increase in land productivity, Australia falls into the same develop ment pattern as this group (despite being one of the new-continent developed countries). This development pattern is thus characterized by a pattern of technological change biased towards the substitution of labor by material inputs (machinery energy, chemicals) and, to a lesser extent, of land by material inputs (chemical and/or biological).
The "middle-stage" development pattern exhibited by Australia, des pite being part of the "developed country" group, is partly explained by the fact that, compared with other developed countries, Australia com menced the two-decade period with a higher base-level of labor pro ductivity and a higher base land-labor ratio. The scope for increasing the land-labor ratio through mechanization of agricultural production was probably lower in Australia than elsewhere, because the country's agriculture sector was already highly mechanized. Nevertheless, as the chart shows, technological change in Australian agriculture throughout the period continued the historical pattern of decreasing labor input per unit of land. By this means Australia was able to increase agricul tural labor productivity by 147 percent (somewhat less than other new continent developed countries).
Discussion: Implications for Rural Development Policy
In summary, economic development in Australia has historically been heavily linked to the development of agriculture, despite the existence of a highly urbanized population. This pattern of develop ment has been relatively successful, with the result that agriculture policy, and subsequently primary industry policy in general, plays a cardinal role in the country's overall economic policy. In the main, rural development has been promoted almost entirely by policies to assist agricultural production and marketing. In a sense, therefore, there has until recently been little in the way of distinct rural develop ment policy, only agriculture and primary industry policy.
Technology policy has only recently emerged as a distinct field of policy, but Australia has nevertheless had de fa cto technology policies in place all along, within the framework of agriculture policy. The agri culture sector has been heavily influenced by the extensive system of government-sponsored research, development, and extension in agri cultural technology within the state government departments of agri culture, the Commonwealth Scientific and Industrial Research Organi sation (which despite its title has emphasized agricultural research), and the universities. The agricultural development pattern of the country has been reinforced, if not partly determined, by the form of agricultural technology which has emanated from this system. The technological development which has underpinned Australia's pattern of agricultural development has followed a particular pattern: it has been biased towards maximizing labor productivity, land-labor ra tios, and total production levels, at the expense of other options. This has had the secondary effect of leading to sharp reductions in the agri cultural labor force, which in turn has exacerbated the disparities be tween rural and urban population levels. Many of the smaller rural com munities have suffered severe economic problems in recent years be cause of the population losses they have experienced. The main policy response to this problem has been to continue with the established pat tern in the hope that increased labor productivity and gross production would generate sufficient income to compensate for declining popula tion.
Two macro-level trends point to the need to re-assess Australia's "rural" policy. First, the national economy has undergone structural change, diminishing the relative contribution of agriculture to wealth creation, employment creation, and export income. Second, the eco nomic performance of the agriculture sector has declined over the last three decades, notwithstanding fluctuations in the sector's fortunes. This is revealed in the growth of indebtedness and failures among agri cultural enterprises, and, although not widely acknowledged, through a long-term decline in productivity (i.e., total productivity, in real terms).
The evidence presented here suggests that the following factors are salient in explaining the present predicament of the rural economy. First, given the structural changes in the economy, there has been too much attention placed upon agricultural production as the centerpiece of rural policy. Second, there has been a failure to think critically enough about the particular niche in the international political and eco nomic environment to which Australia is most likely best adapted. Be cause Australia is part of the developed "North," and because the coun try is thought to have a comparative advantage in rural production, policy-makers have b�en too ready to assume that highly capital-inten sive agricultural production, with its associated bias towards capital heavy patterns of technological change, is a preferred option for eco nomic development. Third, within agriculture there has been too much reliance on a narrow range of export commodities subject to price vola tility in international markets. Fourth, a narrow focus on physical produc tion levels and labor productivity as performance indicators has ob scured underlying trends in the rural economy, thereby obstructing the early development of new policies. Fifth, the pattern of technological practice embodied within Australian agriculture has been accompanied by reductions in the productivity of capital which have been sufficient to offset the large gains in labor productivity and minor gains in land productivity.
Suggested Policy Responses Within the Agriculture Sector
(1) Diversification of the product mix in agriculture away from the traditional emphasis on broadacre production of orthodox commodi ties (such wheat, beef, and wool), towards new products (such as new grains, legumes, horticulture, floriculture, silviculture, aquaculture, or the systematic cultivation and harvesting of native flora and fauna). This might help reduce the effects of international market fluctuations and open up new market opportunities. It might also act as a stimulus for innovation in process technologies to solve problems in producing the new product categories.
(2) The application of technology-related programs and policies aimed at altering the biases in technological change within Australian agriculture away from an emphasis on increasing labor productivity, output-per-establishment, and total output, and instead towards increasing capital productivity and productivity in the use of other rele vant inputs such as land, raw materials, or energy. The chief aim here should be to increase total productivity and the total real economic surplus, rather than gross production. This shift in policy would require the vigorous application of advanced technologies, but recognizing that "advanced" does not necessarily mean "capital intensive" or "labor-saving."
Suggested Policy Responses Beyond the Scope of Agriculture
(1) Rural policy needs to be broadened in scope to embrace a range of economic sectors, social groups, and infrastructure requirements which are not directly part of agriculture. Both the federal and state governments need to build up rural policy as a field of policy in its own right which overlaps with agricultural policy, but which also embraces other policy spheres with equal seriousness.
(2) The traditional "agricultural development" paradigm which has been the foundation of Australian rural policy needs to be replaced by the "integrated rural development" paradigm. This would involve, among other things: aiming to diversify the rural economy away from reliance upon primary industry to a broad mix of industries; adopting a regional or community focus in planning. rather than a sectoral focus; the expansion of technology policy for rural areas from its present focus on primary industry to include para-agricultural and non-agricul tural industries (this could take the form, for example, of a non-agricul tural version of agricultural extension); and, taking into account not only the direct production results when evaluating projects and poli cies, but their likely broader impacts on the whole local economy in question.
These policy suggestions are tentative only, and require additional investigation before being applied. Together with the material in the body of this paper, however, they indicate the directions in which policy analysis and debate might move in order to adequately confront the current problems of Australia's rural economy. 42 the elasticity of production with respect to capital 3"with the increase in indebtedness of farm enterprises, however, it has recently been more widely recognized that many operators have become over-capitalized. This is beginning to lead to some questioning of the links between high capital-intensity and supposed high productivity. See G. Ansley, "Get Big or Get Out: Why it Turned Sour," National Farmer (Australia), #17 (6-19 September 1984, 24-29.
NOTES
35See Table 10 and Chapter 10 of Powell's dissertation.
36Powell's figures draw heavily on the "Australian Sheep Industry Survey" series (ASIS) conducted by the Bureau of Agricultural Economics. The ASIS sample was drawn from a population of between 90,000 and 1 00,000 farms, about half of which were classified as wheat-sheep farms with important cropping activities. 
